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SDRAM2I- mP memory controlled clockbIS 2MS interfaces^ 

a-aoii ati sm 



[ 2JSI Lflg ] 

1. 1 = 

SDRAM 31- pP memory controller 21 clock b|« 2:1 S interface ofe 

2. &§2| ^I^SO^ §J ^^ 

SDRAM m Microprocessor^! o|- pP) memory controller 2| ga^ clock bPI 2:1 i 0|S 
(IH synchronous device 21 21 2| Interface Si (HI £ S^oHQ 1'-1 clock §Z?I« 
?|6H SDRAM 2| clock bIS memory controller 2j clock Oil St*l ^# H2S10I 2:1 
clock b|S b^ Interface & ^ ^SCHI [iP 2| 2JS0il/H= SDRAM 2| 

access latency ^ 1 / 2 S MOiMH memory CH^^g min 25% ~ sICH 100% 



3. £ g*§2| fiXI 



S8fSS SDRAM jfl- |jP memory controller 21 2:1 clock interface A| B^SFfe SXIIS 
SHSSi^l ¥|8H 



1. pP memory controller^ SDRAM M0\ 6is.lt mP2| clockOII 1 / 4 ?|&xH 

clockHI Sli Xi£]2| §S|- dock fiQ 2bH2i clock ^2 IS SDRAM X||CH^S» gtgier 
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2. SDRAM 2| -S^ command^ Xr£i2| §5} clock°l 2HH ^3 IS g^SQb Sail- 
(*CL=22J SDRAM §?) 

3. SDRAM2I clock suspend JlkSS SDRAM SI readSI- write timingg & clock*! M 
4= &C!fe S3r ; . 

4. uP memory controller^ SDRAMSJ clockSI ?I^XH zero delay clock buffer(2x)§ A!- 

; • ixi^og fliM:%iy2s:"5>r^E»- ; ^ssr3. cke; Suspend §si as sa" 
[ 5A[ :^ ] 

■ a^CH^WI- : ff^(KS). OR(US), SS(JP)- 

■ 3^ DB : WIPS, DELPHION, 

> e^S3H*l81/*!g&!e* : 1990 - SXH (SJVM 

> D|^S*«5| : 1990 - SXH cs*ai 

> D|^g3H^ : 2001 ~ SXH (SJHS! PIS) 

> SSSWSl/fclSUer : 1990 - SXH (SJHiJ 3|§) 

■ 3^ 3191 = 

> (Dr0|3S* or micro* or 3§1* or controller) 

> (0\\±L\m SDRAM L\m DRAM D||2£| memory) 
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> (M S^h m^i clock) and (21 EH ffll 01^ interface Si? I synchro*) 

> (CKE and CLK) and LATENCY and SUSPEND* 
■ IPC 

> G11C8/00: QX\m D\^3x\0\\ ?JL0\M 0\ H£|| ^(address)* £§ia^ SII 

^x r « _ -oissrte use ?i e as sis 11/4063 . 11/413 , 11/4193 ) 

V. rvV->; G11C 11/413;: SSI, Oil. Oi=ai£S,/ CI38; HBrOlgj,- BrOIS, «g, 

[ -£Af .ai ] ;-t 

> SSS^^si 1997-198875: BIESI ?l^§x| 

> 0|^§^^5| 6,314,049 : Elimination of precharge operation in synchronous flash memory 



[ Patent Family ] 
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USS^SI 1997-198875: ttSSI 3I^Sxl 




[»soi mot] 

S gfSS, £l¥0||AH ^OHXIte <MsO|| 

g^i§K)i gsfs^ mm mum ef£i :>i 

ill Sx|£|£|¥ ^!Sf g*te EJ ^ tH 

?aoy am 3301 CK 

[]• 

31! 15fe SDRAM°I IH¥ ?5I ;>H^3 
°S SAISFfe 'MEOICh 31! 15011 Si 
01, SDRAMg 21 ¥ ' 33 extCLKS tHJH 
S-loh^ tHffl 12F, £l¥ m^ OIUIOIS 
<MS extCKEM g^M WEH 121 *§iO|| ; S3| 
8101 a# EHX|8>0j LH¥ OIUIOIS £J 
S intCKE* £!£!§lfe CKE bHffl SIS. 23, 
IH¥ M^t OIUIOIS ^1 intCKE°| #SSI 
A| »S^EHS 301, tfllH 121 

^SOfl D}B| LH¥ g^! intCLKS 21 

gSFfe IH¥ M m& SIS 4S 
IH¥ g^! SIS 4fe, 01 LH¥ m^ 01 
UIOIS ^5 inkCKESI dlftSSlAI, = 3 



(LH¥) 



:&EHg UEILH 



fc Mfe. LH¥ M <ys intCLK« LEIIS! 

oil lasso. 

31! 16S. 0| £l¥ M OIUIOIS 
extCKE3 ^li ggSPI ¥IS[ 31013. 
31! 16 (A) Oil SAIo^OI, mm AlOlg OOII 
, 3¥ m^ OIUIOIS <ms extCKE3 

Hai^ei s^oiife, as mm aiois i chi 

9iO\ 3¥ M £IS extCLKCHI §36f01 

lh¥ mm intcLicH aaaa. 













I 







WOK tA 




(A) 
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\o\ 6,314,049 : Elimination of precharge operation in synchronous flash memory 




Input clock enable (CKE) connection^ CLK 
a^ilil ft^SKHIGH state)E|^l olDiU til 

»gsKL0w state)a^i mo. tiimgmg 

£J^2 POWER-DOWN2f STANDBY Stf(2S 
QHI2d| aaSOl til OH 21 b S), ACTIVE 
POWER- DOWN (§r mi2S| fflg 0|2^°l ^3 
£r2 activeOIQ) 2 b CLOCK SUSPENDS 
(2tSs£l burst/access)S XIIS&CK CKEb 
device^ a^Xlor2H(Zl(IHfe CKEb 0ISS 

2ei *xm-3iQHJrXi m§:>Prsa.)£ mch 

2J ¥S XII 21 SHI b S^IOICi. CLKB S8S 

sj^ mmss asi xhsi 2E seioiife y§ 

CHI 01 Igf 4= 2-1 CI. CKEb 2^ XHSI 

22(other than RP# deep power-down)IIO| 
fiSHXI 8Jb AI^UOIIAH HIGHS 22 H 4= 

aissoici. 



Clock suspend mode b column access/burst 
31 &Wmo\H CKE J\ LOW 2 31^ 9CH&8 
CCH Otl Br«»Q. 01 Clock suspend mode CHI AH , 

e§i£ bi»^a ^ bai;>i §xi smi 

SCK CKE D\ LOW 5 2^2| positive 

B*l edge Oil CHSKH. D§2£ 2b LH¥ 
positive 3^! edge b suspend SCI. LH^ g 
aj edge 21 suspend SttH, EE! CHI 2ib OH 

IBS SPOILT data 2 £>01SO|X|XI SfbCh 
^ g^jOl suspend £101 Sib ffpB 14 21 Oil 
S 2AI2) DQ £!S ^4 CHI Sib OHQB Cil 01 EH 
Er2 driven S310IQI burst counter i£ g:»i 
£1X1 SIS 3101 CK Clock suspend mode b 
CKE HIGH 2 ^I^SIEIAH li XI LI 2 3HI SCK: LH 
¥ g^Hi 0121- £r^S StfS DS2| positive 
clock edge Oil AH LTAI HUH SPOILT, burst 
read/single write mode b 3I-U2I 2© A| Oil Oil 
2J.0HAH default 2201 0. READ SgOHSOl 2 
22S@ burst 2 01 2* AIH^Oll [£\Ei coulmn 
Oil 2UHI^£lb §2J- 2{= WRITE ggOHSg 5i 
Lr°l column ¥1x1011 ^AHI^a^il 3D. LTgSI 
Truth a 3 S CKE t!SM AigSib CHISE-I a 
iff SO^Tl 2iCh 



Vcc 


CE 


1* 




54 


XJ 


Vss 


DQO 


CE 


2 




53 


XI 


DQ15 


VocQ 


cx 


3 




52 


XI 


VssQ 


DQ1 




4 




51 


X) 


DQ14 


DQ2 


tr 


5 




50 


XI 


DQ13 


VssQ 


CE 


6 


150 


49 


XI 


VccQ 


DQ3 


ex 
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48 


XI 


DQ12 


DQ4 


cr 


6 




47 


XI 


DQ11 


VccQ 


[X 


9 




46 


XI 


VssQ 


DQ5 


ex 


10 




45 


XI 


OQ10 


DQ6 




11 




44 


XI 


DQ9 


VssQ 




12 




43 


XI 


VccQ 


DQ7 


EC 


13 




42 


XI 


DQ8 


Vcc 


CE 


14 




41 




162 


DQML 


tx 


15 




40 


Si 


WE# 


cx 


16 




39 




DOMH 


CAS# 


ex 


17 




36 


XJ 


CLK 


RAS# 
CS# 


CE 
CE 


18 
19 




37 
36 


Sl VccPK— i54 


BAO 


CE 


20 




35 


XI 


A11 


BA1 


CX 


21 




34 


XI 


A9 


A10 


cx 


22 




33 


XI A8 


AO 


CE 


23 




32 


XI 


A7 


A1 


CX 


24 




31 


XI 


A6 


A2 


CX 


25 




30 


XI 


A5 


A3 


CE 


26 




29 


XI 


A4 


Vcc 


CX 


27 




^28 


XI 


Vas 



TO T1 T2 T3 



T4 



T5 T8 



CLK 



CKE ~~H ! MAT 



COMMAND <READXnOP X **° p ] 
ADDRESS 

dq — i — i CSX E X5Xg> 



NOTE For thb exampte, CAS tatwey » 2, burnt tength - 4 or greater, find 
DOM b LOW. 



[22 DO NT CARE 



,5% 24 
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.gjySjSS DK)|3S SSA||AH2r RAM2J WJ\S= DrOiaS HSAIIAPr RAMSCf' 2^25 
§^SP| miS0||"QtO|3S nSAIIAiSI COI MUM l^A|3|fe H cfS°£ 0|¥OiS 

• CHI HISH , S .tf SOII M fll&S SDRAM3I- O r O|3£ MSAIIAH CHISai «|013|2| CLOCKUIS 
. 2:1S PJEUHIOI^ofe »SS.QK)|3£ HSAHIAHaCr SDRAM2J ^E^r HUh-B 3^0|Ct> 

%^^ x f.* ?i ar a e\f»oi 3s ^hstiimh » ^sdramoj •••tI.bi sm. sifc'-?iW*-ois^- 32k -sh 

: ^g^e : 4:(Zero delay clock buffer(2X)£|-'M§) 0|£I2J ^ti ii^ni £l ; q □} , 

' -^,;5[^0lV S4^i^DlpiaH^. -^^>MI>d . Q| 0| &TjbH >~ Et£]i= : 32bltS0|'| •■ d|SH SDRAM2I Gil 6 1 

• • El (ti^;;^gjg.;0iaq 'sjig 8b\l SEfe: 16bit^zW delay clock buffer(2X)°l AfgOl ,.fi'?£| ; . 



> MOTOROLA Application note (MPC8xx SDRAM Interface) 
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